entheses easily accessible to clinical examination. This included entheses known to be involved in AS together with sites of possible involvement. The following sites were examined: the nuchal crests, the manubriosternal joint, the costochondral joints, the greater tuberosity and the medial and lateral epicondyles of the humerus, the iliac crests and the anterior superior iliac spines, the greater trochanter of the femur, the tibial tuberosities, the adductor tubercles, the medial and lateral condyles of the femur and tibia, the head of the fibula, the calcaneal insertions of the plantar fascia and the achilles tendons, the sacroiliac joints, the cervical, thoracic, and lumbar spinous processes, the ischial tuberosities, and the anterior posterior iliac spines.
AS is a chronic inflammatory disease, of which the characteristic histopathological feature is enthesitis.1 An enthesis is the site of attachment to bone of tendon, ligament, or joint capsule.2 Present methods of assessing disease activity are based on measurements of erythrocyte sedimentation rate (ESR), serum C reactive protein concentration, and severity of pain and stiffness by graded or visual analogue scales (VAS). Recently, measurement of radioisotope uptake over sacroiliac joints has been used as an indicator of sacroiliitis.3 There are other methods of assessment in AS, for example, spondylometry,4 but there is no validated clinical method of assessing the severity of enthesitis in AS.
We have developed such an index and determined its correlation with other measures of disease activity. We have also examined the ability of the index to detect change in clinical state in patients with AS. Our data show that the enthesis index is a useful clinical method for assessing disease activity in AS.
Patients and methods
The initial aim was to design an index encompassing entheses easily accessible to clinical examination. This included entheses known to be involved in AS together with sites of possible involvement. The following sites were examined: the nuchal crests, the manubriosternal joint, the costochondral joints, the greater tuberosity and the medial and lateral epicondyles of the humerus, the iliac crests and the anterior superior iliac spines, the greater trochanter of the femur, the tibial tuberosities, the adductor tubercles, the medial and lateral condyles of the femur and tibia, the head of the fibula, the calcaneal insertions of the plantar fascia and the achilles tendons, the sacroiliac joints, the cervical, thoracic, and lumbar spinous processes, the ischial tuberosities, and the anterior posterior iliac spines.
A scoring system was developed based on the patients' response to firm palpation over these entheses. Some of the sites were scored individually, whereas others were scored as a group, the highest scoring site being recorded for the group as a whole. The sites which were grouped in this way were: the nuchal crests, the costochondral joints, the sacroiliac joints, and the cervical, thoracic, and lumbar spinous processes. The remaining sites were scored individually left and right.
We tested the index in a pilot study, the aim of which was to study the acceptability and convenience of the index and to determine whether it might be refined in any way. Six male outpatient 197 volunteers, aged between 30 and 64 years, with disease duration ranging from three to 44 years, and with definite AS were assessed on two occasions one week apart. Each patient was assessed independently by the same three observers at the same time of day. On the first occasion the patients had discontinued antirheumatic drug therapy 48 hours previously, whereas on the second visit they had been taking standard non-steroidal antirheumatic drug therapy for one week.
Those sites which scored zero throughout this pilot study were eliminated, resulting in the final enthesis index (Figs la and b) . We included the insertions of the achilles tendons and plantar fascia into the calcaneus, on the basis of published evidence of their involvement,5 though these sites were not commonly tender in our pilot study.
The scoring system was simplified by combining the two highest scoring categories, resulting in the following scheme: no pain=0; mild tenderness=1; moderate tenderness=2; wince or withdraw enthesis=3. These manoeuvres made no difference to the pattern of results obtained in this pilot study but produced a more concise index, the total possible score of which was 90.
To improve discrimination between pressure and actual tenderness over the entheses a standard palpation was introduced at the beginning of each assessment. Pressure was applied over the anteriorsuperior aspect of the middle of the medial third of the clavicle so that the patient could compare the sensation at this point, arising from pressure alone, with that at the other sites palpated during the assessment. There is no enthesis at this aspect of the clavicle6 and tenderness at this site is rare. In addition, the method of assessing the sacroiliac joints in the presence of severe flexion deformity of the lumbar spine was standardised. Patients who were unable to lie prone were assessed for sacroiliac tenderness lying on their side with force applied to the sacroiliac joint through the iliac crests.
The main study was then designed and conducted to investigate the efficacy of the index. The objectives of the study were: (a) to determine the correlation between the enthesis index and other methods of assessing disease activity in patients with AS; (b) to determine the interobserver error of the enthesis index; and (c) to determine whether the enthesis index detects change in clinical state in patients with AS.
To pursue the first objective 19 patients were assessed on one occasion by one observer. The age range of the patients was 26-67 years (median age 45 years), disease duration ranged from three years to 44 years (median disease duration 20 years).
Measurements were made of enthesis index and the severity of pain and stiffness using 10 cm horizontal visual analogue scales. The scales had the words no pain (or no stiffness) at the zero end of the scale and the words pain (or stiffness) could not be worse at the opposite end of the scale. The erythrocyte sedimentation rate was measured by the Westergren method. To pursue the second and third objectives 18 outpatients were assessed sequentially by three observers in a single, 'observer blind' study which used a crossover design. The age range of the patients was 14 to 72 years (median age 40 years), and the disease duration ranged from six months to 38 years (median disease duration 15 years). At the first visit patients were divided into groups: group A-two patients chose to continue receiving daily non-steroidal antirheumatic drug therapy throughout the study; group B-two patients chose not to receive non-steroidal antirheumatic therapy throughout the study; group C-14 patients chose to participate in the crossover study. They were randomly allocated to two groups so that half took no drugs for the first week followed by daily non-steroidal antirheumatic drug therapy for the second week, while the other half did the reverse of this. The drugs were all preparations used in common clinical practice; optimal doses had been determined previously by the patients.
Weekly assessments over a three week period were made at the same time of day by the same three observers, who were unaware of the group to which the patient was allocated. Measurements were made of severity of enthesitis by enthesis index and of severity of pain and stiffness by visual analogue scales.
STATISTICAL ANALYSIS
Spearman's rank correlation coefficients were calculated using the data from 19 patients in the correlation study. To analyse the results of the crossover study (group C only) the scores for the enthesis index and VAS scores for pain and stiffness from the three observers were averaged; only the data for the last two visits were required for this analysis, and no significant difference between observers' scores had been found for these two visits. Distribution free statistical tests were used because the distribution of these variables is not known. Wilcoxon's signed rank test was used for the within patient comparison between measurements during non-steroidal antirheumatic drug treatment and in its absence (drug effect). Wilcoxon's rank sum test was used for the between patient comparisons: firstly, to test whether the drug effect depends on the sequence of the two treatments (period effect); and secondly, to test whether the average measurement for each patient depends on the sequence (sequence effect). To analyse interobserver variability (using groups A, B, and C) the results for each visit were analysed separately. As the measurements may not be normally distributed with homogeneous variance, distribution free statistical analysis was used. A Friedman two way analysis of variance by ranks was performed on the data from each visit.
Results
There were significant correlations between enthesis index and severity of pain (p<0-01) and stiffness (p<005), but not between enthesis index and ESR (Table 1) . There was no significant correlation between ESR and either pain or stiffness scores, showing that the ESR was a poor clinical indicator of disease activity in these patients.
The scores for enthesis index and severity of pain were significantly lower when the patients were On the first of the three visits there was significant variability between observers in their measurements of the enthesis index but not in the patients' assessment of pain or stiffness by visual analogue scales (Table 3) .
These results show that the enthesis index is sensitive to change in clinical state associated with non-steroidal antirheumatic drug therapy in AS, but, as would be expected with a subjective method of assessment, there may be significant variation in scoring between different observers using the index. Although the presence of an enthesitis is a recognised feature of AS, there is no method of assessing the severity of this component of the disease and distinguishing it from severity of the synovitis that may also be present in the same or in different joints. There may be other causes of pain in AS which we have not attempted to measure in the present paper. We have designed and tested an enthesis index which shows significant correlation with other methods of assessing dise4se activity and which shows a significant reduction in score after the patient has taken optimal non-steroidal antirheumatic drug therapy for one week. The index is a method of assessment which is non-invasive, acceptable to all the patients in this study, and convenient 
Discussion

